Purpose Children with advanced cancer are often not referred to palliative or hospice care before they die or are only referred close to the child's death. The goals of the current project were to learn about pediatric oncology team members' perspectives on palliative care, to collaborate with team members to modify and tailor three separate interdisciplinary team-based interventions regarding initiating palliative care, and to assess the feasibility of this collaborative approach. Methods We used a modified version of experience-based codesign (EBCD) involving members of the pediatric palliative care team and three interdisciplinary pediatric oncology teams (Bone Marrow Transplant, Neuro-Oncology, and Solid Tumor) to review and tailor materials for three team-based interventions. Eleven pediatric oncology team members participated in four codesign sessions to discuss their experiences with initiating palliative care and to review the proposed intervention including patient case studies, techniques for managing uncertainty and negative emotions, role ambiguity, system-level barriers, and team communication and collaboration. Results The codesign process showed that the participants were strong supporters of palliative care, members of different teams had preferences for different materials that would be appropriate for their teams, and that while participants reported frustration with timing of palliative care, they had difficulty suggesting how to change current practices. Conclusions The current project demonstrated the feasibility of collaborating with pediatric oncology clinicians to develop interventions about introducing palliative care. The procedures and results of this project will be posted online so that other institutions can use them as a model for developing similar interventions appropriate for their needs.
topics with patients and family members [13, 14] , most existing interventions do not address potential team-level barriers.
This project consisted of two phases. In phase 1, we collaborated with pediatric oncology teams to modify and tailor a proposed team-based intervention that would (a) increase pediatric oncology clinicians' understanding regarding palliative care and the variation in timing for initial consultation, (b) introduce techniques for handling clinical uncertainty and associated negative emotions, and (c) practice techniques for team communication and collaboration. In the current paper, we present the codesign process we used to modify previously developed materials and develop three separate interdisciplinary team-based interventions regarding initiating palliative care in pediatric oncology. Phase 2, the actual implementation of the three interventions, will be reported elsewhere.
Overview of codesign philosophy and technique
We employed a modified version of experience-based codesign (EBCD), a method for obtaining information about the experiences of patients, family members, and staff to improve their experience [15] . EBCD has been applied in adult palliative care [16] , oncology [17, 18] , neonatal intensive care (NICU) [19, 20] , and mental health settings [21] . We also incorporated theories of adult learning, which suggest that interventions for self-directed adults are more successful if these learners help plan the intervention, the topics have immediate relevance, the instruction is task oriented, and learners of different backgrounds are accommodated [22, 23] .
Pediatric palliative care clinicians (study team members JW and JC) collaborated with pediatric oncology clinicians who volunteered to help in the codesign process. The codesign of the intervention ( Fig. 1 ) served to (1) develop three separate interventions tailored for each subspecialty team as opposed to providing one intervention for all three teams; (2) support clinicians interested in palliative care and help them think about barriers to palliative care; and (3) generate interventions that would have a greater impact than interventions developed by outside experts.
Recruiting codesign participants and arranging codesign sessions
For this developmental project, we invited members of the Bone Marrow Transplant (BMT), Neuro-Oncology, and Solid Tumor oncology teams at The Children's Hospital of Philadelphia (CHOP) to participate. We emailed all 90 members (MDs, NP's, and SWs) of these teams inviting them to participate in both phase 1 (codesign) and phase 2 (intervention) of the study. Additional individualized emails were sent to clinicians who were thought to be supportive of palliative care to encourage them to participate in phase 1. A total of 11 team members (4 physicians, 3 nurse practitioners, and 4 social workers) provided informed consent and participated in the codesign phase of the project, providing nearly equal representation across the three teams by physicians, nurse practitioners, and social workers. Participation in all four sessions was not required to reduce the burden of the intervention. All participants engaged in at least one session, and some participants provided feedback on additional session materials by email.
We arranged four codesign sessions with the participating oncology teams to (1) discuss their experiences with initiating palliative care; (2) review the proposed intervention materials; (3) tailor the proposed intervention to each team; and (4) solicit feedback on how to maximize the intervention. Each of the four codesign sessions covered specific topics (see below) and was held twice for a total of eight codesign sessions. We based the topics and order of sessions on a literature review and clinical experience regarding barriers to initiating palliative care at the individual level (lack of knowledge about palliative care, uncertainty about prognosis, negative emotions) and the team level (ambiguity of roles, lack of collaboration, system-level barriers). Although we developed separate interventions tailored for each team, each codesign session included participants from multiple teams and disciplines. We chose this approach so that codesigners could learn how other teams handled palliative care referrals and so the codesign sessions would include more than one or two people from each team in the discussion. Codesign sessions included an open-ended discussion about the participants' experiences with the session topic, review of potential intervention materials, and participation in proposed activities. Study team members led each codesign session (JW, sessions 1-3; JC and DH, session 4), while two other team members observed and took descriptive observation notes on the conversation during the meetings, including verbatim statements on salient issues, the body language of participants, and modifications made by the session leader [24] .
Analytic procedure
We used a modified grounded theory approach to analyze the meeting content and observation notes [25] . The core feature of our approach was iterative analysis, moving between data collection and analysis to develop an increasingly refined understanding of the needs of our participants in relation to the design of our intervention. Within 2 weeks after each session, study team members read the observation notes and discussed their impressions of how the session went, the strengths and weaknesses of the materials, and what changes were needed. When materials were modified after the first codesign session on a given topic, the revised materials were reviewed in the second codesign session. We then performed a focused analysis of our observation notes to identify key themes that emerged in each session. Two analysts read the notes of each session, identified recurrent themes, and met with the research team to discuss these observations. Disagreements were resolved through consensus. Verbatim statements reflective of common responses from participants were identified for inclusion in this manuscript.
Codesign session 1: experiences with palliative care and case review Discussion: previous experiences with palliative care consultations
The session leader described the proposed intervention and asked open-ended questions about experiences with palliative care consults and whether participants had ever encountered situations where they felt patients were not referred to palliative care when appropriate and why these referrals did not happen. Participants were champions of palliative care who often sought ways to introduce palliative care to families earlier in the disease trajectory. They expressed frustration that palliative care was not offered earlier, but had few concrete ideas for changing this. Participants were concerned that those who most needed the intervention would not participate and the intervention would be Bpreaching to the choir.P articipants reported considerable variation within and between teams in how palliative care was introduced, with the timing of the referral often dependent on the attending physician. Some team members had unwritten, informal rules for triggering palliative care consults (e.g., thinking to involve the palliative care team before initiating a second BMT). Providers reported struggling to find a balance between respecting a family's wishes to continue curative treatment and preventing pain and suffering.
Review and revision of proposed materials: cases for discussion
We prepared three patient cases to trigger discussion on specific topics in the intervention sessions based on the following criteria: (1) patient prognosis is poor with no curative options left, but the team does not know what the family wants; (2) patient prognosis is uncertain or patient has significant suffering but treatment options still exist, so team members might disagree about whether palliative care is appropriate; or (3) the team or family might question the chosen treatment plan, and there is likely conflict about whether to involve palliative care. Codesigners offered suggestions on how to revise the patient cases for each of their teams. We initially planned to use the same general cases to trigger the discussions for each subspecialty (e.g., use a neuro-oncology case for all three teams in intervention session 1). Participants suggested using teamspecific cases because they were not always familiar with terminology, prognosis, or treatment options in the other areas. We therefore developed separate cases for each team, which were edited based on in-person feedback and follow-up emails.
Codesign session 2: selection of techniques to manage uncertainty of patient prognosis Discussion: experiences with uncertainty and negative emotions
We based the content of codesign session 2 on findings that health care professionals have trouble coping with uncertainty [26, 27] and that low tolerance for uncertainty is associated with burnout [28] . Clinicians deciding whether to initiate pediatric palliative care often face uncertainty because children with life-threatening illness have extremely variable prognoses and life expectancy [29, 30] . Clinicians report that telling parents that their child might die (which many parents infer when palliative care is mentioned) is extremely stressful [5, 31] . As a result, clinicians may be reluctant to mention palliative care until they are certain that the child is actively dying.
The session leader asked participants about negative emotions experienced when considering palliative care. One participant described the challenge of managing uncertainty, honesty, and empathy: BYou can't be truly empathic because you can't really understand what it is like to be a parent or patient in that situation. You are trying to be honest and help the parent be comfortable with the decision they make ten years later. But you can't just tell them what to do because so much is uncertain.^Another said, BI wish I could say 'this is what you should do' but it's too paternalistic. It's easier when there's no uncertainty. It's better when there's a clear message from the beginning with less ambiguity.R eview and revision of proposed materials: emotional management activities
The session leader introduced techniques for managing uncertainty and negative emotions based on mindfulness [32] [33] [34] and cognitive behavioral interventions [35] [36] [37] . The mindfulness activity was designed to help clinicians recognize uncertainty and negative emotions when relaying a poor prognosis without being overwhelmed by these emotions. The cognitive restructuring activities were designed to help clinicians identify and challenge cognitive errors or maladaptive beliefs associated with palliative care.
The codesign participants participated in activities of mindfulness, individual cognitive restructuring (thinking of cognitive errors they might personally make when considering palliative care), and group cognitive restructuring (saying aloud examples of cognitive errors team members might make and discussing possible challenges to these errors). Participants reported that while they personally found the mindfulness activity beneficial, some other team members would dislike this activity. Participants found the individual cognitive restructuring activity difficult: in one session, they were able to suggest only one example of personal negative beliefs: Bmaybe I'm wrong and the patient still has a chance of getting better.^One participant reported that this activity reminded her of difficult experiences without helping her resolve any emotions. Participants had greater success with the group cognitive restructuring activity, suggesting many maladaptive beliefs related to palliative care referrals that other team members might experience (e.g., BI am giving up on the family if I refer them to palliative care^) and ways to challenge the maladaptive beliefs mentioned by others (e.g., BI'm offering this family another layer of support^). Participants also noted that some negative beliefs might be associated with certain roles. For example, physicians might be more likely to feel that they have failed if they cannot cure the patient [38] . Most participants said that the group cognitive restructuring activity would be most helpful for their team.
Codesign session 3: role ambiguity, collaboration, and system-level barriers
We based codesign session 3 on reports from interdisciplinary palliative care teams that roles are often blurred and effective communication and collaboration between team members is challenging [39, 40] . In other contexts, medical teams often report system-level or structural barriers that hamper efforts to meet patient needs [20] .
Discussion: role ambiguity, collaboration, and system-level barriers Participants reported role and team dynamic challenges that sometimes delayed or prevented palliative care referrals. Social workers were not always included in initial family meetings, making it harder to effectively support families when the patient's condition changed and palliative care was an appropriate option. Sometimes, a social worker was the only clinician present at all family meetings, likely led by different attending physicians or specialists over time, and was the only clinician who knew what a family had been told previously. Clinicians were often reluctant to initiate a discussion of palliative care if they were unsure what information and options had already been offered to the family. Participants reported that sometimes other team members were surprised when a family was upset by a bad outcome (e.g., when a treatment with a low likelihood of working failed) and would ask, BDidn't someone tell the family things might turn out this way?^Social workers reported sometimes feeling disoriented after team members stated that the child's prognosis was very poor, but later gave a more positive message to the child's family, leaving social workers unsure about what they should say to the family about the child's situation and whether the family or other team members would consider palliative care as an option.
The session leader asked whether system-level barriers could delay palliative care referrals because team members were excluded from critical meetings and decisions. Participants reported that who was included in the family meeting sometimes depended on who was nearby at the right time, especially when events were happening quickly. Sometimes, a decision was made not to overwhelm the family by bringing too many clinicians into the room.
One participant told a story that highlighted the challenge of deciding who to include in an initial family meeting about initiating palliative care. A fellow and two palliative care team members were coming to meet with the family. The mother commented, BHere they come, the women in the black cloaks,^because she knew having these many new people show up meant bad news for her child.
Participants had trouble suggesting ways to address these system-level barriers. It was unclear whether they felt comfortable challenging team members reluctant to initiate palliative care. While participants rarely mentioned hierarchical barriers as a reason for not initiating palliative care, they suggested that timing of a consult often depended on the particular attending physician. Some participants showed fatalistic attitudes, expressing frustration about the current situation and skepticism that it would ever change.
Review and revision of proposed materials: role ambiguity and collaboration
The session leader introduced activities to augment awareness regarding the roles of other team members based (with permission) on materials from the University of California, San Francisco BTeamTalk 2015-16: Interprofessional Training in Palliative Care Communication^ [41] . We asked participants to share aspects of their role (e.g., physician, nurse practitioner, social worker) and an experience when contributions from a team member in a different role were invaluable.
Some participants stated these activities were unnecessary since everyone on their team already knew and appreciated the work of other disciplines. But participants on larger teams thought some team members were not familiar with their role (e.g., some physicians saw the social work role as facilitating meal vouchers/transportation rather than as engaging families to help them address challenges).
The participants also reviewed materials about capacities and skills associated with collaborating successfully, also based on BTeamTalk 2015-16^materials (Tables 1 and 2 ). Some participants strongly preferred the Bskills^materials and the concrete examples of collaborative language. Other participants preferred the Bcapacities^materials, specifically self-awareness.
Codesign session 4: team collaboration
Review and revision of proposed materials: team collaboration activities Participants reviewed collaboration activities proposed for the end of the third phase 2 intervention session and a longer activity that would comprise most of the fourth phase 2 intervention session. In the first activity, participants are given a brief case, assigned a specific position to argue (e.g., recommending continuing with curative care, explaining pros and cons of curative care and palliative care, or recommending palliative care), and asked to reach consensus. The purpose of this activity is to help participants practice strategies they could use to advocate for a given position without having to personally commit to a position.
In the second longer activity proposed for the fourth phase 2 session, all participants start with the same case, but team members are given different versions with key pieces of information about the case that they need to discuss in order to reach a decision. The versions are based on what an MD, NP, and social worker might each know about the case that 
Capacity
Example practices Self-awareness • Pay attention to one's inner experience, including bodily sensations, strong feelings, distractions, comfort or discomfort, judgments, and emotions • Resist urge to have your opinion be the only Bright^one
Compassion
• In your mind, wish well to the patient, family and to your team members • You could also verbally articulate to your patient, family, and team members that you are working together to find the best plan • Do not assume you know why someone is saying or doing something, approach it with curiosity the other team members do not. For example, the NP might know that the father is uncomfortable with opioid medications because of a history of opioid addiction, and the social worker may know that the family is under strain because the siblings are staying with their grandmother and the family has had little time together. This longer collaborative activity was designed to resemble situations that occur in caring for complex patients where different team members have varying pieces of critical information that may not be shared knowledge. Participants gave extensive feedback on how to make the cases, assigned positions, and Bkey pieces of information^credible.
Discussion
This project sought to learn about pediatric oncology team members' perspectives on palliative care, to collaborate in designing three separate interdisciplinary team-based interventions, and to assess the feasibility of this collaborative approach. Codesigning interventions with participants can identify and overcome subtle and entrenched barriers to changing practice in medical settings where frustrated clinicians are aware that delivered care is falling short of guidelines but are not sure how to improve the situation [15, 17, 20] . Some end-of-life care researchers have found that Bbottomup^interventions where team members collaborate to find a solution are more effective than Btop down^interventions where new policies are issued [42] . In this project, codesign (1) allowed codesigners to learn from each other about their perspectives on palliative care and barriers they have encountered; (2) tailored the intervention materials to be appropriate for each subspecialty team; and (3) increased buy-in from codesign participants. Overall, this codesign process underscored the importance, when designing a team-based pediatric palliative care intervention, of asking members of each team about their experiences initiating palliative care, getting their feedback on specific materials, and tailoring intervention materials accordingly based on the experiences of team members. For example, participants had strong preferences for case scenarios specific to their field, while materials and activities that some team members thought would be helpful (e.g., mindfulness, role appreciation) were deemed unnecessary or unlikely to succeed by other team members. The codesign sessions revealed that while participants supported introducing palliative care earlier, they had difficulty articulating exactly what needed to change. Participants expressed a sense of fatalism: they were either in favor of or against earlier palliative care, with little confidence that other team members' attitudes could be changed. Collectively, these findings suggest that future research and interventions should not focus just on changing individual clinicians' palliative care knowledge, attitudes, and skills. Future efforts must also aim to understand and change how team members talk to each other about palliative care, and how team members can work together to introduce the idea of palliative care to patients and families. Four limitations warrant discussion. Our findings, based on participants from three pediatric oncology specialty teams at one pediatric hospital, may not be generalizable to other oncology teams and other institutions. Due to limitations of study resources and scheduling constraints, hematologic malignancy clinicians did not participate in the study. Nurses and fellows were not included in the codesign sessions, and participation across sessions was higher among social workers and nurse practitioners than physicians, so the preferences of physicians, nurses, and fellows may not be accurately represented. We included previously identified champions of palliative care who self-selected to participate in the codesign process. This approach limits the conclusions we can draw about pediatric oncologists who are less supportive of palliative care.
These limitations notwithstanding, the current project demonstrated the feasibility of collaborating with pediatric oncology clinicians supportive of palliative care to explore their experiences with initiating palliative care and to modify and tailor an intervention for introducing palliative care for pediatric oncology patients to meet the unique needs of each oncology team. The outlines of the codesign sessions, handouts, and activity descriptions will be posted online on a CHOP-maintained website so that other institutions can use them as a model to develop interventions tailored to teams in their own institution. The materials posted will be presented as a methodology for codesigning palliative care referral interventions that are appropriate for a particular institution, rather than as an off-the-shelf intervention that can be implemented at any institution. Pediatric palliative care providers at other institutions could use the posted materials as a starting point for conducting their own codesign sessions with clinicians at their institution to develop an intervention meeting the needs of clinical teams interested in improving their palliative care referral process.
